Translated by P. Curtis
The problem of the flammability of PVC-based products is becoming increasingly central in modern society. On its own, polyvinyl chloride ignites with great difficulty on account of its high chlorine content (57%). However, for the production of cables and wires, a large amount of plasticisers are added to it to produce the necessary elasticity. Plasticisers such as phthalates and phosphates, which are normally used in the cable industry, increase the fire hazard of plasticised PVC compounds. With each 5 parts dioctyl phthalate or 10 parts phosphate plasticiser, the oxygen index (OI) decreases roughly by 1% O 2 . Plasticisers with a high molecular weight increase the ignitability even further [1] [2] [3] [4] [5] . In fires where PVC articles are present, hydrogen chloride is released, along with other toxic gases such as, for example, nitrogen monoxide. Calcium carbonate contained in a standard formulation of PVC plasticate is an effective absorbent of acid gases, but it has a minimal effect on the process of reduction in smoking.
Magnesium hydroxide is a promising fireproofing agent. The application of magnesium hydroxide increases the fire resistance of plasticised PVC and lowers smoking. Its effectiveness is due to heat removal from the combustion zone by intense release of combined water at 300°C.
However, in spite of a number of positive advantages, to achieve the necessary degree of fire resistance, the content of magnesium hydroxide in the composite must be 40-50%. Such a content of inorganic filler, increasing the flame resistance, lowers the physicomechanical properties of the plasticised material considerably.
In this context, the development of new functional fillers, simultaneously ensuring increase in physicomechanical properties and increase in fire resistance of industrial plastics, is now a priority in the development of the polymer industry.
Organic clays or organomodified montmorillonite have been used recently successfully as promising structures for lowering the flammability of polymers. The polymer molecule intercalated between layers of montmorillonite yields gaseous products within the clay layers during pyrolysis. Swelling occurs, and a hard foam (insulator against heat and oxygen) is formed. It is also important that some of the gaseous products in the clay layers will yield coke by the recombination of radicals and condensation processes (the Frank-Robinovich cage effect). Here there is a synergistic effect: we obtain foamed clay and coke (both lower flammability). The synergism will make it possible to use less fireproofing agent, and this in turn is important for retaining the properties of polymeric and composite materials [6] .
There is no doubt that the use of organic clay and its combinations with traditional fireproofing agents may yield a positive effect in the development of new plasticised PVC formulations of reduced flammability.
In the present work, the effect of organic clay and its mixture with magnesium hydroxide on the processing properties and flammability of plasticised PVC of grade I40-13A of formulation 8/2, manufactured according to GOST 5960-72, was studied on model composites:
• plasticised PVC 95-85 parts/organic clay 5-15 parts;
• plasticised PVC 90-80 parts/magnesium hydroxide 10-20 parts;
• plasticised PVC 85-75 parts/organic clay 5 parts/ magnesium hydroxide 10-20 parts.
Initial plasticised PVC was used as the reference material. The organic clay was montmorillonite from the Gerpegezh field (Kabardino-Balkariya) with a particle thickness of 1-5 nm, a length of 100-200 nm, and a cation exchange capacity of 95 mg-equ/100 g, modified with carbamide.
Modified plasticised PVC was prepared by melt mixing on a pilot section of the Plasticised Polyvinyl Chloride Shop of the Kavkazkabel' Cable Factory Closed Joint Stock Company. Input quality control of the modified plasticised polyvinyl chloride was carried out in the Kavkazkabel' Cable Factory laboratory in accordance with GOST 5960-72.
The results of investigating the physicomechanical characteristics of the modified plasticised PVC are presented in Table 1 .
As can be seen from Table 1 , when organic clay and fireproofing agent are introduced into the composition of plasticised PVC, there is an increase in hardness, tensile strength, and elongation at break. The dielectric properties of the modified plasticised PVC increase by two orders of magnitude ( Table 1) . As is known, reduction in the electrical conductivity and increase in the dielectric strength are observed with increase in the degree of crystallinity of the polymer [7] . The presence of supermolecular structures in the polymer melt was confirmed in an investigation of the initial and modified plasticised polyvinyl chloride by scanning electron microscopy (Figures 1 and 2) . Here, when organic clay is introduced, along with the retention of "old" supermolecular structures, "new" supermolecular formations arise in the plasticised PVC melt. It is assumed that the main reason for their emergence is orientation, as flow is closely linked with this process, which initiates nucleation during the crystallisation of polymers [8] .
In the present case, the appearance of a relaxation region of dipole losses is possible, governed by the motion of the polymer chains within the crystalline formations initiated by the organic clay.
Comparison of the flammability of plasticised PVC modified with magnesium hydroxide and its mixture with organic clay, studied according to GOST 28157-89, showed a considerable increase in resistance to combustion when a fireproofing agent and organic clay are used together (Figure 3 ).
An important characteristic of plasticised PVC is its ability to retain at elevated temperatures the properties necessary for service of manufactured articles and for reduction in the degree of ignition of the polymeric material [5] . The Vicat softening point of the modified composites was determined in accordance with GOST 15088-83.
The results of investigating the softening point of the plasticised PVC and of composites based on it are given in Figure 4 .
As can be seen, the softening point of plasticised PVC when modified with organic clay and magnesium hydroxide also increases.
Thus, the use of a mixture of organic clay with magnesium hydroxide as the filler makes it possible to produce plasticised PVC with a high fire resistance, a high softening point, and high physicomechanical properties with a low content of fireproofing agent. 
